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ELECTRONIC DEVICE WITH ROTATABLE KEYPAD 

AND DISPLAY 

FIELD OF THE INVENTIONS 

The present invention relates generally to a communication 
device or portable electronic device, and more particularly to electronic 
devices having a rotatable keypads and displays. 

BACKGROUND Of THE INVENTIONS 

Electronic devices such as cell phones are well known in the 
prior art. Recently, cell phones have taken on functions other than just audio 
commimication. For example, cell phones are marketed which have modems 
that allow the cell phone to interface with the Internet. This allows users to 
send or receive e-mail. 

A typical cell phone and user interface has a speaker, a 
microphone, a display, and a character input device, such as a keypad. For 
receiving e-mail, the user initiates a connection with a service provider and 
downloads his e-mail. This e-mail is then displayed on the display of the cell 
phone, the display typically having a length greater than its width. Such a 
cell phone is disclosed, for example, in U.S. Patent No. 6,000,336. 

It is sometimes desirable for the image to be displayed in a 
landscape view as opposed to a portrait view, for example for reading e-mail. 
Prior art electronic devices can display information on an electronic screen in 
one of two different orientations. See, for example, U.S. Patent No. 5,926,364 
and U.S. Patent No. 6,000,336. If the display of information is changed from a 
portrait view to a landscape view, however, the keypad of a typical cell phone 
not oriented properly relative to the information displayed. Also, in either 
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nnode, the location of the keypad relative to the display does not always best 
accommodate both right and left hand users. 



BRIEF DESCRIPTION Of THE DRAWINGS 

The various aspects, features and advantages of the present 
invention will become more fully apparent to those having ordinary skill in 
the art upon careful consideration of the following Detailed Description of the 
Invention with the accompanying drawings described below. 

FIGs. 1-4 depict a cell phone according to an exemplary 
embodiment of the present invention in different configurations. 

FIG. 5 is a block diagram of the cell phone according to an 
exemplary embodiment of the invention. 

FIG. 6 is an exploded perspective view of a portable device 
according to an exemplary embodiment of the invention. 

FIG. 7 is an exploded view of a rotatable keypad in accordance 
with an exemplary embodiment of the invention. 

FIGs. 8-10 are partial cross-sectional views depicting one 
example of a keypad assembly in accordance with one embodiment of the 
invention, 

FIG. 11 is an alternative embodiment of a keypad support in 
accordance with one embodiment of the invention. 

FIGs. 12, 13 and 14 are partial cross sectional views of sensors 
used for detecting the orientation of the keypad in one embodiment of a 
device of the present invention. 

FIG. 15 depicts the position of the keys relative to the key 
sensors in the keypad according to one embodiment of the present invenhon. 
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FIG. 16 depicts an alternative configuration of the keys relative 
to key sensors (e.g., domes) according to the present invention. 



DETAILED DESCRIPTION OF THE INVENTIONS 

The present invention is drawn to methods and apparatuses for 
orienting a character input area (e.g., a keypad, touch screen etc.) and a 
display image of an electronic device. The orientation of the character input 
area is sensed relative to a housing of the electronic device. The display 
image on a display of the electronic device has its orientation changed to a 
predetermined orientation relative to the housing as a function of the 
orientation of the character input area. The housing has a physically rotatable 
keypad and an electronically rotatable display image. A sensor provides a 
sensor signal representative of the orientation of the keypad relative to the 
housing of the electronic device. Display drivers form the display image on 
the display. The processor receives the sensor signal and in response thereto 
modifies the display drivers to produce the display image on the display with 
an orientation relative to the housing that is a function of the orientation of 
the keypad. 

The keypad has a plurality of keys in a key housing and a 
plurality of key sensors (e.g., domes) that sense activation of the keys. The 
key sensors are located in a sensor housing that is adjacent to the key housing. 
The key sensors may be one of resistor sensors, capacitive sensors, and bubble 
switches. The keypad has at least first and second and possibly third 
orientations. The second orientation is rotationally substantially ninety 
degrees counter-clockwise from the first orientation. The third orientation is 
rotationally substantially ninety degrees clockwise from the first orientation. 
The keypad can also have a fourth orientation that is rotationally substantially 
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180 degrees from the first orientation. The electronic device further has at 
least one lookup table for remapping the keys relative to the key sensors. 

The present invention has general applicability, and is useful in 
any type of electronic device having a movable keypad and an electronically 
movable display. One embodiment of the present invention is depicted in 
FIG. 1 and is a cell phone 100. Cell phone 100 has a housing 108 with a 
keypad 102 and a display screen 104 mounted thereon. In the orientation 
depicted in FIG. 1 the display 104 has a height, which is greater than its width, 
which is typical for a standard cell phone. However, in the cell phone 100 the 
keypad 102 is physically rotatable. 

In FIG. 2 the keypad 102 has been rotated 90° counterclockwise 
to a second orientation as compared to the first orientation in FIG. 1. In 
response to the rotation of the keypad 102 the text 200 is now displayed in a 
landscape view on the display 104. In FIG. 1 the text 100 is displayed in a 
portrait view on the display 104. 

FIG. 3 depicts a third orientation of the cell phone 100 in which 
the keypad 102 has been rotated substantially 90° clockwise. In this third 
orientation the keypad 102 is to the right of the display 104. The text 300 is 
now displayed in a landscape view, which is opposite the landscape view of 
text 200 in FIG. 2. 

FIG. 4 shows a fourth orientation in which the cell phone 100 
has the keypad 102 rotated 180° from the keypad position shown in FIG. 1. 
This results in the display 104 being beneath the keypad 102. In this 
orientation the text 400 is in a portrait view opposite to that of the portrait 
view of FIG. 1. It should be understood that other degrees of rotation of 
keypad 102 are contemplated by the present invention, and other 
electronically rotatable orientations of the display are also within the present 
invention. 
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FIG. 5 is a general block diagram depicting the present 
invention. The processor 500 interfaces with other elements in the cell phone 
establishing communication, as well as standard elements such as speakers 
and microphones (not shown). In the context of the present invention the 
processor 500 receives signals from a keypad 502. A sensor 504 provides a 
sensor signal to the processor 500, which is representative of the rotational 
orientation of the keypad 502. The processor 500 uses at least one lookup 
table 506 for remapping keys relative to key sensors for different orientations 
of the keypad 502. The processor 500 then uses appropriate display drivers 
508 for forming the display image on the display 510. The use of display 
drivers 508 for rotating images on a display is known in the art. 

Referring to FIGS 6 and 7, one example of the cell phone 100 
includes a top cover 601, a keypad assembly 611, a printed circuit board 603 
and a base 605 or rear cover. The top cover 601 includes a circular rotatable 
keypad seat 607 formed within a circular operung 609. The keypad assembly 
611 includes keypad disk 615, keypad membrane 608, and keypad support 
606. A keypad support 606 supports a keypad membrane 608 such as a mylar 
bubble keypad membrane, which has a plurality of keys 610. A keypad disc 
615 includes orifices 618 spaced to receive key 610. 

Referring to FIGS 8 and 9, the base 603 includes a dome sheet 
array 662 with key sensors 636, suitably aligned to contact a depressed key for 
effecting operation of the key sensor 636 when the key 610 is depressed. Such 
dome sheet arrays may be mylar bubble membrane structures as known in 
the art. It should be understood that other types of key sensors 636 could be 
utilized, such as resistive or capacitive sensors. These are also well known in 
the art. 

Accordingly, the character input area includes the rotatable 

kr^y'Tj-'d ^'CrvAXihly having the keypad support 606, the kej^ad disk 615 and the 
"^7^^^^^- ^^^^^^^^^^^^ 608, which is inteipossd betv^/eeri tlin keypad support a;.id 
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the keypad disk. The keypad support 606 includes a plurality of projections 
630, which in this embodiment protrude from an outer periphery of the 
keypad support and are spaced equidistant about a circumference of the 
keypad support 606. In this example, the plurality of projections are spaced 
approximately 90° from one another. In this example, the plurality of 
projections are coplanar with the keypad support 606. However, it will be 
recognized that any suitable configuration may be used. 

The keypad membrane 608 includes corresponding notches 632 
that correspond to tabs 634 that are integrally molded as part of keypad disk 
615. In addition, the keypad support 606 includes orifices 637 corresponding 
to keypad 610 on the keypad membrane 608 to allow the bottom surface of 
each of the keys to contact a corresponding dome in the dome sheet array 662. 

The keypad disk 615 also may include, if desired, a finger detent 
650 to allow a user to place their thumb or other finger into the rotatable disk 
assembly to more easily rotate the keypad. Accordingly, the keypad disk 615 
includes the finger detent 650. It will be recognized, that instead of a detent, a 
projection surface may be used if desired. 

FIGs. 8-10 will be used to describe the tabs 634, rotatable keypad 
seat 607 and other structures of the keypad assembly 611. As shown in FIG. 8, 
the circular opening 609 in the front housing of the top cover is defined by 
surfaces fornning the rotatable keypad seat 607. The rotatable keypad seat 607 
supports an outer peripheral bottom surface 800 of the keypad disk 615. A 
bump 802 or protrusion on a bottom surface of the front housing snap fits into 
a recess 804 in the tab 634. Accordingly, the tab supports the keypad disk 615 
and provides orientation positioning for the disk and holds the keypad disk 
615 and hence assembly and the front housing and connects to the front 
housing via the bump 802 and recess 804. The tabs 634 include grooves to 
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FIG. 9 illustrates a key 610 having a protrusion 900 that passes 
through orifice 637 so that when the key is depressed, it contacts a keypad 
sensor 636 located on the domed sheet array 662. 

FIG. 10 illustrates the rotatable keypad assembly with the tab 
634 in the keypad disk coupled to the front housing via the bump in recess. In 
addition, slot 1000 in the tab 634 is shown which is in the back side of the tab 
to receive the protrusion 630. The notch 632 is also shoAATi which allows the 
appropriate amount of clearance so that the tab can suitably receive the 
projection 630. 

To detect the keypad orientation, different approaches can be 
used. For example, a user may press one or two keys in the rotatable keypad 
assembly (or on a touchscreen) after the keypad has been rotated and the 
onboard processor then determines, based on the one or two keys, which 
orientation the keypad is in. A suitable graphic user interface may be 
presented to the user on the display to tell the user when to depress the one or 
two keys to suitably initiate the process. In an alternative embodiment, 
sensing that the orientation of the rotatable keypad may be accomplished by 
instructing a user via graphic user interface in the display to depress a non- 
rotatable key, such as a fixed function key such as key 106, for example, a 
number of times depending upon the current orientation. For example, a user 
may press key 106 to indicate that the keypad has been rotated by 180'' and 
press another one of the function keys to indicate that it has been rotated by 
90°. Alternatively, the same function key may be depressed, for example, a 
number of times indicating which orientation the rotatable keypad has been 
placed in. As described below, sensors may be used to generate sensing 
signals that depict the orientation of the rotatable keypad assembly. Other 
techniques will be recognized by those having ordinary skill in the art. 

Acrordmg to cnr embodiment of th^ present invention, the 
keypad asc^mbly 611 vy phy::i^:al^y ro'al^^l.Ie in th^: fxo:^j| hcuo^iig 601 of the 
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cell phone 100. In an alternative embodiment, a touchscreen may be used 
instead of a keypad assembly. In this embodiment, the keys are represented 
as areas on the touchscreen. They are visually rotated in relation to the image 
orientation on the screen. 

FIG. 11 shows the embodiment for a detent mechanism for 
keypad 700 in a partial perspective view that indicates rotation in the 
direction of arrows 900. When keypad 700 is rotated to one of the 
predetermined orientations, a detent 704 on the housing 702 engages a recess 
706 on an underside 708 of the keypad 700 to lock the keypad in place. It is to 
be understood that numerous other physical structures could be utilized for 
effecting rotation and engagement of the keypad in the electronic device. 

FIG. 12 shows an embodiment for the sensor 1000 that detects 
the orientation of the keypad 700 with respect to the housing 702. A raised 
area 1002 is attached to the underside 708 of the keypad 700. Upon rotation to 
a predetermined orientation the raised area 1002 engages the sensor 1000 (a 
switch as depicted in FIG. 12) to provide a sensor signal on lines 1004. 

FIG. 13 illustrates an alternative sensor 1100, which is a Ught- 
emitting diode (LED) and photo diode which senses orientation of the keypad 
700 by a metal reflector 1102 which is attached to the underside 708 of keypad 
700. FIG. 14 shows another alternative sensor 1200, which is a magnetic read 
switch that is activated by a magnet 1202 attached to the underside 708 of the 
keypad 700. As described with reference to FIG. 5, the sensor 504 sends the 
sensor signal to the processor 500, which then selects the appropriate display 
drivers 508 for forming the image on the display 510 in a correct orientation 
with regards to the physical orientation of the keypad 502. 

In the electronic device or cell phone 100, depicted in FIGs. 1-4, 
the keypad can be an assembly wherein the keys and key sensors rotate 
together. Tlds v/iU require flexible vmir)^ to be provide^l between keypad 
arid c'lrCi' circuitry :".n the ce}l phonr-. PJ.cv/ever, p cp^^.e saving Gvst^^m is 
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shown in FIG. 15 wherein the key housing 1300 rotates relative to a fixed 
sensor housing 1302. That is, the keys 1304 change position or orientation 
relative to the key sensors 1306. FIG. 15 also shows sensor elements 1308 
which indicate to the sensor 1310 the orientation of the key housing 1300. 
When the key housing 1300 is rotated 90°, the keys 1304 align with different 
key sensors 1306. Thus, in operation the processor 500 must remap the key 
sensors 1306 to the new orientation of the keys 1304. In the present invention 
this is accomplished by using lookup tables in the element 506 depicted in 
FIG. 5. The use of lookup tables is well known in the prior art. It is within the 
scope of the present invention to utilize other known means for assigning the 
key sensors to the keys of the keypad. 

FIG. 16 depicts a keypad housing 1400 having an array of keys 
1402, which are three keys wide by four keys long. For rotation of the keypad 
1400 about a center point 1404 an array of sensors 1406 must be provided such 
as depicted in FIG. 16. In this embodiment, two groups of sensors are utilized 
(depicted by the solid dots for one group and circles for the other group). Key 
sensor groups are selected and mapped to the keys 1402 dependent upon the 
rotational orientation of the keypad 1400. Numerous other structures for the 
keypad 1400 with regards to the keys 1402 and the key sensors 1406 are 
within the scope of the present invention. 

As described above, sensing the orientation of .the character 
input area can be done by any one of: sensing the orientation of the keypad 
through input from a GUI interface, such as with a touchscreen and a user 
using a pen or finger to indicate the desired orientation of the character input 
area, through a dome sheet array, through a fixed key, such as a function key 
or other non-rotatable key and through a sensor. 

In the prior art, if the display is changed from a portrait view to 
a landscape viev/ and Ihe electronic device or cell phone is tiAmed onto its 
Gidfv, Ihc kayp^A wouJd then b*^ in a wrong orient La lion wvlh regards to 
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arrangement of the keys. Furthermore, if the orientation of the cell phone is 
such that the keypad is to the right of the image, then this would be difficult 
for a left handed person to use. Furthermore, it is desirable for the image to 
be displayed in a landscape view as opposed to a portrait view for reading e- 
mail, for example. However, prior art devices are not sufficiently adaptable 
to fully meet the present day needs of the users. That is there are numerous 
disadvantages with current cell phones and other electronic devices in the 
prior art with regards to portrait and landscape views and orientation of the 
keypad in relation thereto. 

The invention is not limited to the particular details of the 
apparatus as depicted and other modifications and applications are 
contemplated. Certain other changes may be made in the above-described 
apparatus and method without departing from the true spirit and scope of the 
invention herein involved. It is intended, therefore, that the subject matter in 
the above depiction shall be interpreted as illustrative and not in a limiting 
sense. 

What Is Claimed Is: 
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